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Table S1. Glycosylation sites, selected glycan compositions, and glycan sequences
in this study.

Composition and

Site Type Sequence
N61
N122
Hggg HexNAc(2)Hex(5)
N717 High-Mannose
N801
N1074
HexNAc(2)Hex(8)
N234 High-Mannose
HexNAc(3)Hex(6)
Nes? Hybrid
N149
N331 HexNAc(4)Hex(3)
N343 Fuc(1)
N616 Complex
N1134
HexNAc(4)Hex(4)
N1098' Fuc(1)NeuAc(1)
Complex
HexNAc(4)Hex(5)
N165' Fuc(3)NeuAc(1)
Complex
HexNAc(5)Hex(3)
N282 Fuc(1)
Complex
HexNAc(5)Hex(4)
N172 Fuc(1)
Complex
HexNAc(6)Hex(4)
N74° Fuc(1)NeuAc(1)
Complex

T323 O-glycan a2-3 b3




C105_0CC

Figure S1. lllustration of C105_OCC, C105_0OOC and C105_00O0. The three protomers of
S protein are shown in white, gray, and yellow respectively, and the antibodies are shown in
blue.



C119_cCCC

Figure S2. lllustration of C119_CCC, C119_OCC and C119_0OOC. The three protomers of
S protein are shown in white, gray, and yellow respectively, and the antibodies are shown in
green.



$309_CCC

Figure S3. lllustration of S309_CCC, and S309_OCC. The three protomers of S protein are
shown in white, gray, and yellow respectively, and the antibodies are shown in orange.



EY6A_O0O

120°

Figure S4. lllustration of EY6A_OOO. The three protomers of S protein are shown in white,
gray, and yellow respectively, and the antibodies are shown in magenta.
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Figure S5. The frequency of interacting residue pairs in C105 systems. (A) C105_OCC, (B) C105_0OO0OC, and (C) C105_0OO00.
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Figure S5 (Continued). The frequency of interacting residue pairs in C105 systems. (A) C105_OCC, (B) C105_0OO0C, and (C) C105_0OQ0O0.
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Figure S6. The frequency of interacting residue pairs in C002 systems. (A) C002_OCC and (B) C002_OOC.
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Figure S7. The frequency of interacting residue pairs in C119 systems. (A) C119_CCC, (B) C119_OCC, and (C) C119_0OC.
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Figure S7 (Continued). The frequency of interacting residue pairs in C119 systems. (A) C119_CCC, (B) C119_0OCC, and (C) C119_0OOC.
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Figure S8. The frequency of interacting residue pairs in C121 systems. (A) C121_OCC and (B) C121_OOC.
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Figure S10. The frequency of interacting residue pairs in EY6A_0OOO.
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Figure S11. RBD-antibody distance and contact residue number in C105 systems. (A)
C105_0OCC, (B) C105_0O0C, and (C) C105_000.
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Figure S12. RBD-antibody distance and contact residue number in C002 systems. (A)
C002_0OCC and (B) C002_0O0C.
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Figure S13. RBD-antibody distance and contact residue number in C119 systems. (A)
C119_CCC, (B) C119_0OCC, and (C) C119_0OOC.
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Figure S14. RBD-antibody distance and contact residue number in C121 systems. (A)

C121_OCC and (B) C121_0OC.
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Figure S15. RBD-antibody distance and contact residue number in S309 systems. (A)
S309_CCC and (B) S309_OcCC.
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Figure S16. RBD-antibody distance and contact residue number in EY6A_0OOO.

20



wiw o
0 HO HO
OH 1/
" Y ’
HO%O Ao Ae
Q » HO ® MO )
ww

%I
WyVV

NHAC NHAc _%_N
Linkage #3 Linkage #2 H
Linkage #1 o]

Figure S17. lllustration of ¢/ angles in the first three glycosidic linkages from the
reducing terminus.

21



Chain B (closed) Chain C (closed)

A Chain A (closed)

|| ] | | | | T M
c Gicnacz | || GleNacz | || GleNacz i I 100%
S wans ] | Man3 manz H
> 1 | i
G mane H Mans mans H
o Gl 1 Gicnacs Glenacs H y
9 H m 0%
] | |

IeNAC
H -
Mans. i | Mang
lcNAC | GleNAc? GleNAC? i
Fucs. Fucs Fucs | . . — .
M M 60%
H ] 88¢838

VH
B Chain A (open) 0%
o cona : |
S mam H
s | H 20%
© i
= H
< i
Qo H
z i o%

Vi
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Figure S19. Glycan flexibility in S-only and S-antibody complex systems: N343 glycan
in C119_CCC. (A) The structures generated by superimposing the glycan (red) onto the initial
structure. (B) The distributions of @/y angles in the first three glycosidic linkages from the
reducing terminus (see Figure S17). The glycans attached to three protomers (chains A, B,
and C) are shown in blue, orange, and green, respectively. For S-antibody complex systems,
we show the structures of N343 glycan attached to RBD_A (blue) and RBD_B (orange), where
the glycan is sampled on two different neighbors.

23



A_ A

B Linkage #1 Linkage #2

Kty
BE

e e P

] P» ¢ 4 P
Y 0 - 4 o g g % E
o =
» S-only
—180 ==y T T T T

Linkage #3

A

180 4 - v - i z i
&

0 E o

P>

" éf(‘ﬁ‘ : . >

-
-

S-Ab

E
~180 4 \ r

-180 0 180 -180 O
¢ ¢

Figure S20. Glycan flexibility in S-only and S-antibody complex systems: N331 glycan
in S309_CCC. (A) The structures generated by superimposing the glycan (red) onto the initial
structure. (B) The distributions of @/y angles in the first three glycosidic linkages from the
reducing terminus. The glycans attached to three protomers (chains A, B, and C) are shown

in blue, orange, and green, respectively.
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Figure S21. Glycan flexibility in S-only and S-antibody complex systems: N165 glycan
in 8309_CCC. (A) The structures generated by superimposing the glycan (red) onto the initial
structure. (B) The distributions of @/y angles in the first three glycosidic linkages from the
reducing terminus. The glycans attached to three protomers (chains A, B, and C) are shown
in blue, orange, and green, respectively. For S-only systems, we show the structures of N165
glycan attached to RBD_A (blue) and RBD_B (orange), where the glycan is sampled on two
different neighbors.
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Figure S22. Glycan flexibility in S-only and S-antibody complex systems: N165 glycan
in EY6A_OOO. (A) The structures generated by superimposing the glycan (red) onto the initial
structure. (B) The distributions of @/y angles in the first three glycosidic linkages from the
reducing terminus. The glycans attached to three protomers (chains A, B, and C) are shown
in blue, orange, and green, respectively. For S-antibody complex systems, we show the
structures of N165 glycan attached to RBD_A (blue) and RBD_B (orange), where the glycan
is sampled on two different neighbors.
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Figure S23. NTD-RBD distance (d) and RBD orientation angle (6) in S-only and S-
antibody complex systems. (A) All closed, (B) one RBD open, (C) two RBDs open, and (D)
all open. Three trajectories of S-only systems are shown in red, pink, and orange. The
trajectories of S protein in complex with various antibodies are shown in the colors labeled on
the right. The ranges of d and 6 observed in available PDB S protein structures are shaded by
gray regions.
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Figure S24. Representative structures with various NTD-RBD distances (d) and RBD
orientation angles (0). (A-C) NTD-RBD distance: moderate, close, and distant. (D-F) RBD
orientation: open, half open, and extra open.
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Figure S25. RMSF of RBD in S-only and S-antibody complex systems with all three RBDs
closed. Three trajectories of S-only systems are shown in blue, cyan, and purple, and the
trajectories of S-antibody systems are shown in red. The residues in the epitope of each
antibody are shaded by orange regions.

29



Chain A (Open) Chain B (Closed) Chain C (Closed)

8 8 8
—— RBDonly 1
u 61 61 RBD only 2
= —— RBD only 3
o« 4 4 y
a
a '
& 24 2-"1" \ I h«m’u\ |A
o T T T T T T T T o T T T T T T T T o T T T T T T T T
350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525
8 8 8
—— RBD with C105
u 61 6 6 4
v
=
© 44 4 4
a
-
24 24 24
o T T T T T T T T o T T T T T T T T o T T T T T T T T
350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525
8 8 8
—— RBD with C002
u 61 6 6 4
v
=
© 44 4 4 4
a
-
24 24 2 4
o T T T T T T T T o T T T T T T T o T T T T T T T T
350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525
8 8 8
—— RBD with C119
w 61 6 6 1
w
=
< 44 4 4 4
a
-
“ ] "WMW
o T T T T T T T T o T T T T T T T T o T T T T T T T T
350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525
8 8 8
—— RBD with C121
u 61 6 6
w
=
< 44 4 4 4 4
a
-
“ “ Z-W’\/\J\’\—m
o T T T T T T T T o T T T T T T T T o T T T T T T T T
350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525
8 8 8
—— RBD with S309
u 61 6 6 4
w
=
© 44 4 4
a
-
24 24 2 4
o T T T T T T T T o T T T T T T T T o T T T T T T T T
350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525
8 8 8
—— RBD with C135
u 61 6 6
w
=
© 44 4 4
a
-
24 24 2 4
o T T T T T T T T o T T T T T T T o T T T T T T T T
350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525 350 375 400 425 450 475 500 525

Residue Number

Figure S26. RMSF of RBD in S-only and S-antibody complex systems with one RBD
open and two RBDs closed. Three trajectories of S-only systems are shown in blue, cyan,
and purple, and the trajectories of S-antibody systems are shown in red. The residues in the
epitope of each antibody are shaded by orange regions.
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Figure S27. RMSF of RBD in S-only and S-antibody complex systems with two RBDs
open and one RBD closed. Three trajectories of S-only systems are shown in blue, cyan, and
purple, and the trajectories of S-antibody systems are shown in red. The residues in the epitope
of each antibody are shaded by orange regions.
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Figure S28. RMSF of RBD in S-only and S-antibody complex systems with all three RBDs
open. Three trajectories of S-only systems are shown in blue, cyan, and purple, and the
trajectories of S-antibody systems are shown in red. The residues in the epitope of each
antibody are shaded by orange regions.
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